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TI Bidentate planar-chiral modular ferrocenyl phosphines, thiols and amines 

as ligands for transition metal catalyzed asymmetric reactions and process 
for preparation thereof 

IN Pugin, Benoit; Feng, Xiangdong 
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SO PCT Int. Appl., 59pp. 
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AB Ferrocenes 


[0l5 


-1-R 


-2-Y 


-3-X1-4-X2-C5H) Fe (r|5 


-C5H5-nRln) ] 


[1, 


n = 







0- 5, Rl = CI -4 alkyl, C6-10 aryl, C7-12 (alk) aralkyl , preferably n = 0; R 
= H, halo, silyl, optionally alkylthio-, alkoxy-, aryloxy-, 
silyl-substituted Cl-20 organyl, preferably R = Cl-4 alkyl (thio) Cl-4 
alkoxy, PhO, Me3Si; Y = C-bound chiral directing group containing vinyl, Me, 
Et, alkoxymethyl, siloxymethyl aminomethyl groups, preferably Y = 

1 - methoxyethyl , 1 -dime thylaminoethyl , ( dime thylamino) phenylmethyl , 

2- oxazolinyl, 1, 3-dioxan-2 -yl ; XI, X2 = optionally chiral phosphino, 
P-heterocyclyl, SH, organylthio, preferably XI * X2] , useful as 
ligands for transition metal-catalyzed asym. reactions, preferably for 
asym. hydrogenation, were prepared by a process comprising lithiation of 
trisubstituted ferrocenes [ (r|5-l-R-2-Y-3-Z-C5H2) Fe (ri5-C5H5-nRln) ] 

(2, Z = halo, same R, Rl, Y) by lithium or magnesium secondary amides to 
[(r|5-l-R-2-Y-3-Z-4-MC5H)Fe(r|5-C5H5-nRln)] (3, M = Li, 

halomagnesium) followed by introduction of X2 by reaction with X2Z1 (Zl = 
halo) to give [ (ti5-1-R-2-Y-3-Z-4-X2C5H) Fe (ri5-C5H5-nRln) ] (4, same 
R, Y, X, Z) with subsequent metalation by alkyllithium or Grignard 
reagents and analogous introduction of XI. In an example, 
(2S) -1- (dicyclohexylphosphino) -2 -diphenylphosphino-3 - [ (1R) -1- 
(dimethylaminoethyl) ] ferrocene (Bl) was prepared by reaction of 
(1R) -l-bromo-2- [ (1R) -1- (dimethylaminoethyl) ] ferrocene with lithium 
2 , 2 , 6, 6-tetramethylpiperidide and Cy2PCl, followed by BuLi lithiation of 
the resulting compound 2 [R = H, Y = (R) -CHMe (NMe2 ) , Z = Br, X2 = PCy2] and 
reaction with Ph2PCl. In another example, the prepared compound Bl was used 
as ligand in rhodium- catalyzed asym. hydrogenation of di-Me itaconate, 
affording di-Me (R) -methylsuccinate with 100% conversion and 95% ee. 
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TI General Route to Dissymmetric Heteroannular-Functionalized Ferrocenyl 

1, 2-Diphosphines : Selective Synthesis and Characterization of a New Class 
of Tri- and Tetrasubstituted Ferrocenyl Compounds 

AU Ivanov, V. V.; Hierso, J.-C; Amardeil, R. ; Meunier, P. 

CS Laboratoire de Synthese et Electrosynthese Organometalliques associe au 
CNRS (UMR 5188) , Faculte des sciences Mirande, Universite de Bourgogne, 
Dijon, 21078, Fr. 

SO Organomet allies (2006), 25 (4),' 989-995 
CODEN: ORGND7; ISSN: 0276-7333 

PB American Chemical Society 

DT Journal 

LA English 

OS CASREACT 144:274387 

AB Several monosubstituted-cyclopentadienyl anions (A-Li) and 

[1, 2-bis (diphenylphosphino) -4-tert-butylcyclopentadienyl] lithium (B-Li) 
react with FeC12 to afford a novel class of multidentate 

f errocenylphosphines (A-Fe-B) . The proposed synthetic method represents a 
unique means to produce achiral dissym. 1 , 1 2 -substituted ferrocenes 
(A-Fe-B) bearing a heteroannular 1 1 -substituent which is different from 
the homoannular 1- and 2-substituents . The selectivity for the two-step 
reaction favors formation of the desired dissym. product (A-Fe-B) rather 
than the concurrent formation of the sym. di- and tetrasubstituted 
ferrocenes (A-Fe-A and B-Fe-B) . Therefore, this method allows access to a 
great number of dissym. multidentate metalloligands , especially when one 
considers 

that functionalized-Cp salts continue to expand in terms of number and 
diversity. Herein, emphasis was placed upon the 1H, 13C, and 31P NMR 
characterization of the metalloligands; several examples exhibit 
intriguing conformational properties and rare "through -space" phosphorus 
nuclear-spin couplings. 
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TI Preparation of ferrocenyl -1, 2 -diphosphines and their metal complexes as 

catalysts for asymmetric synthesis 
IN Lotz, Matthias; Kesselgruber , Martin; Thommen, Marc; Pugin, Benoit 
PA Solvias A.-G., Switz. 
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AB The invention relates to preparation of compds . , I (Rl = H, Cl-4 alkyl, and 
least one sec. phosphine depicts an unsubstituted or substituted cyclic' 
phosphine group, or phosphonium salts thereof having one or two monovalent 
anions or a divalent anion) , provided in the form of racemic compds . , 
mixts. of diastereomers or essentially pure diastereomers . I can be 
obtained by a novel method and are valuable ligands for catalytically 
active metal complexes in asym. synthesis. 
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TI Method for producing ortho-metalated and ortho-substituted aromatic 
compounds 

IN Pfaltz, Andreas; Lotz, Matthias; Schoenleber, Marc; Pugin, Benoit; 

Kesselgruber , Martin; Thommen, Marc 
PA Solvias A.-G., Switz. 
SO PCT Int. Appl., 98 pp. 
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AB The invention relates to compds. having a structural element I in an aromatic 
hydrocarbon ring, wherein: M = Li, MgX3, (Cl-18 alkyl)3Sn, ZnX3, B(OCl-4 
alkyl)2; XI, X2 = independent of one another, represent O, N, C-bound 
hydrocarbon radicals, heterohydrocarbon radicals are bound to. the free 
bonds of the O and N atoms; group C:C, together with C atoms, forms a 
hydrocarbon aromatic compound and represents X3 Cl, Br, I. The inventive 
compds. are easily obtained by directly substituting the hydrogen in the 
ortho position to the P atom with metalation reagents. The metal atoms 
can then be substituted by a reactive electrophilic compound The group 

P(X1) (X2) (BH3)0.1 can then be converted into a secondary phosphine 

group. The inventive method enables the production of monophosphines and 
diphosphines even on a large scale (coating) , which are valuable ligands 
for metal complexes serving as catalysts for, e.g. enantioselective 
hydrogenations . Thus, preparation of title compound is described in several 
steps starting from ferrocene. 
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TI Synthesizing multidentate f errocenylphosphines : A powerful route to 

dissymmetrically tri-substituted f errocenes . X-ray structure and 13C NMR 

of a diaryl-alkyl-phosphino ferrocene 
AU Hierso, Jean-Cyrille; Ivanov, Vladimir V.; Amardeil, Regine; Richard, 

Philippe; Meunier, Philippe 
CS LSEO UMR-CNRS 5188, Universite de Bourgogne, Dijon, F-21078, Fr. 
SO Chemistry Letters (2004), 33(10), 1296-1297 

CODEN: CMLTAG; ISSN: 0366-7022 
PB Chemical Society of Japan 
DT Journal 
LA English 
OS CASREACT 142:6632 

AB As a powerful route to multidentate f errocenylphosphines , the synthetic 
strategy which consists in successively reacting FeC12 with the suitably 
substituted eye lopentadienyl lithium salts was carried out. The new mixed 



diaryl/alkyl triphosphine 1,2-bis (diphenylphosphino) -1' - 
(diisopropylphosphino) -4-tert-butylf errocene was obtained in good yield 
(70%) . A very rare through-space nuclear spin-spin coupling JCP = 5.5 Hz 
was evidenced from its reported 13C NMR and x-ray mol. structure 
characterizations . 
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TI Catalytic efficiency of a new tridentate ferrocenyl phosphine auxiliary: 
Sonogashira cross -coupling reactions of alkynes with aryl bromides and 
chlorides at low catalyst loadings of 10-1 to 10-4 Mol % 

AU Hierso, Jean-Cyrille ; Fihri, Aziz; Amardeil, Regine; Meunier, Philippe; 
Doucet, Henri; Santelli, Maurice; Ivanov, Vladimir V. 

CS Laboratoire de Synthese et d ' Electrosynthese Organometalliques UMR-CNRS 
5188, Universite de Bourgogne, Dijon, 21078, Fr. 

SO Organic Letters (2004), 6(20), 3473-3476 
CODEN: ORLEF7; ISSN: 1523-7060 

PB American Chemical Society 

DT Journal 

LA English 

OS CASREACT 141:34 9854 

AB The catalytic activity in Sonogashira cross -coupling reaction of alkynes 
with a variety of aryl halides (including chlorides) using a multidentate 
ferrocenyl phosphine is presented. The mixed ferrocenyl aryl/alkyl 
triphosphine was thermally stable and insensitive to air or moisture, and 
its robustness allowed aryl alkynylation at very low catalyst loadings 
with TONs up to 250 000. Copper-free coupling using phenylacetylene was 
also accessible in good yield. 
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TI "Through-Space" Nuclear Spin-Spin JPP Coupling in Tetraphosphine 

Ferrocenyl Derivatives: A 31P NMR and X-ray Structure Correlation Study 

for Coordination Complexes 
AU Hierso, Jean-Cyrille; Fihri, Aziz; Ivanov, Vladimir V.; Hanquet, Bernard; 

Pirio, Nadine; Donnadieu, Bruno; Rebiere, Bertrand; Amardeil, Regine; 

Meunier, Philippe 

CS Laboratoire de Synthese et d' Electrosynthese Organometalliques UMR-CNRS 
5188, Facultes des Sciences Mirande, Universite de Bourgogne, Dijon, 
F-21078, Fr. 

SO Journal of the American Chemical Society (2004), 126(35), 11077-11087 

CODEN: JACSAT; ISSN: 0002-7863 
PB American Chemical Society 
DT Journal 
LA English 
OS CASREACT 141:342395 

AB Herein, the authors report on 31P31P solution-phase through-space nuclear 
spin-spin coupling consts . (JPP) from tetraphosphine complexes [(MX2)nL] 
(M » Ni, Pd; X = CI, Br; n = 1, 2; L = 1,1 ',2,2'- 

tetrakis (diphenylphosphino) -4,4 ■ -di-tert-butylf errocene) . These JPP 
consts. were accurately determined through NMR iterative simulation based on 
the 2nd-order spectra obtained for the compds . The corresponding 
solid-state x-ray structures of the complexes were determined, and the 
through-space P---P distances are reported. Due to 

the blocked conformation of the species in solution, a qual . and s emi quant . 
exptl. correlation was obtained, which links the geometric parameters and 
the intensity of the corresponding P---P coupling 

constant The lone-pair overlap theory developed for 19F19F and 15N19F 



through- space couplings in organic compds . [J. Am. Chemical Society 1973, 95, 
7747-7752; 2000, 122, 4108-4116] appears to be a reliable foundation on 
which to account for the authors' results. Based on the reported 
observations, the lone -pair overlap model is extended to through- space 
31P31P coupling, and the model is broadened to encompass metal orbital 
contributions for coordination complexes. Some of the predictions and 
consequences of the proposed theory are discussed. 
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TI A Palladium-Ferrocenyl Tetraphosphine System as Catalyst for Suzuki 

Cross -Coupling and Heck Vinylation of Aryl Halides: Dynamic Behavior of 

the Palladium/Phosphine Species 
AU Hierso, Jean-Cyrille; Fihri, Aziz/ Amardeil, Regine; Meunier, Philippe; 

Doucet, Henri; Santelli, Maurice; Donnadieu, Bruno 
CS Laboratoire de Synthese et d ' Electrosynthese Organometalliques Associe au 

CNRS, Universite de Bourgogne, Dijon, 21000, Fr. 
SO Organometallics (2003), 22(22), 4490-4499 

CODEN: 0RGND7; ISSN: 0276-7333 
PB American Chemical Society 
DT Journal 
LA English 
OS CASREACT 139:381594 

AB The system combining the new ferrocenyl tetraphosphine 

1, 1 • , 2 , 2 1 -tetrakis (diphenylphosphino) -4,4' -di-tert-butylf errocene (called 
Fc(P)4tBu, 1) and [PdCl (r|3-C3H5) ] 2 is an active catalyst for the 
cross -coupling of aryl halides with aryl boronic acids (i.e., Suzuki 
reaction) and for the vinylation of aryl halides with alkenes (Heck 
reaction) . A variety of chlorides reacts in good yield with aryl boronic 
acids in the presence of 1-0.01% catalyst. The more reactive aryl 
bromides were reacted with aryl boronic acids or alkenes in the presence 
of 0.01-0.0001% catalyst. This system compares well with other catalytic 
systems that were described for Suzuki or Heck reactions. 1H, 13C, and 31P 
NMR studies in solution were conducted with the view to obtain a better 
understanding of the interaction involving the Pd dimeric precursor and 
the tetraphosphine. The initial formation of kinetic and then different 
thermodn. species was evidenced. A dynamic evolution from labile 
Pd(7c-allyl) /tetraphosphine species toward the well-defined, stable, and 
nonfluxional complexes [PdCl2 {Fc (P) 4tBu} ] (3) and [Pd2Cl4{Fc (P) 4tBu}] (4) 
is observed This behavior is different from the other known active 
tetraphosphine Tedicyp [cis , cis , cis-1, 2 , 3 , 4 -tetrakis (diphenylphosphinometh 
yl) cyclopentane] . The Pd mononuclear 3 and dinuclear 4 complexes were 
isolated and fully characterized in the solid state by x-ray diffraction 
anal, and in solution by multinuclear NMR. The blocked conformation in 

solution 

of compds. 1, 3, and 4 resp. leads to original AA'BB', ABMX, and A2B2 3 IP 
NMR spin- systems for the four P atoms. 
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TI Different coordination modes of a 1 , 1 • , 2 , 2 1 -f errocenyltetraphosphine : bi- 
and tri-dentate behaviour with group 6 and 7 transition metals 

AU Andre -Bentabet, Emmanuelle; Broussier, Roland; Amardeil, Regine; Hierso, 
Jean-Cyrille; Richard, Philippe; Fasseur, Dominique; Gautheron, Bernard; 
Meunier, Philippe 

CS Laboratoire de Synthese et d 1 Electrosynthese Organometalliques (UMR 5632), 

Universite de Bourgogne, Dijon, 21000, Fr. 
SO Journal of the Chemical Society, Dalton Transactions (2002), (11), 
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CODEN: JCSDAA; ISSN: 1472-7773 
PB Royal Society of Chemistry 
DT Journal 
LA English 
OS CASREACT 137:256776 

AB The behavior of 1, 1 ' , 2 , 2 ' -tetrakis (diphenylphosphino) -4 , 4 1 -di (tert- 

butyl) ferrocene (1), acting as a homoannular or heteroannular ligand, was 
studied. Due to the cisoid disposition of the phosphino groups of each 
ring, different coordination modes are observed With Group 6 metal 
carbonyls, M(C0)6, the tetraphosphine acts exclusively as a tridentate 
ligand. In contrast, the reaction with MnCp(C0)3 leads to complexes 
showing 1,1' and 1,2 bidentate coordination modes. All these complexes 
were characterized by 1H and 31P NMR spectroscopy. The mol . structures of 
the Mo complex [(l)Mo(C0)3] (2b) and the 1,1» Mn complex [ (1) MnCp (CO) ] (3) 
were established by x-ray diffraction. 
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TI 1, 1 1 , 2 , 2 1 -Tetrakis (diphenylphosphino) -4,4' -di-tert-butylf errocene, a new 

cisoid arrangement of phosphino groups 
AU Broussier, Roland; Bentabet, Emmanuelle; Amardeil, Regine; Richard, 

Philippe; Meunier, Philippe; Kalck, Philippe; Gautheron, Bernard 
CS Laboratoire de Synthese et d' Electrosynthese Organometalliques (UMR 5632), 

Universite de Bourgogne, Dijon, 21000, Fr. 
SO Journal of Organometallic Chemistry (2001) , 637-639, 126-133 
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AB The action of two equivalent of 1 , 2 -bis (diphenylphosphino) -4- tert- 
butylcyclopentadienyllithium on FeC12 led to the corresponding 
1, 1 2 , 2 1 -tetraphosphinof errocene . The x-ray structure of this bulky 
ferrocene is described. The spectroscopic results reveal a conformational 
chirality with a cisoid disposition of the phosphino groups. The first 
results about the complexation with representative elements of Group IX 
and X (Rh, Pd, Ir) are reported. 
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TI Rhodium and palladium complexes from 1,1' and 1,2 f errocenylphosphine as 

bidentate ligands. Versatile coordination 
AU Broussier, R.; Bentabet, E.; Laly, M. ; Richard, P.; Kuz'mina, L. G.; Serp, 

P.; Wheatley, N. ; Kalck, P.; Gautheron, B. 
CS Laboratoire de Synthese et d ■ Electrosynthese Organometalliques (UMR 5632), 

Universite de Bourgogne, Dijon, 21000, Fr. 
SO Journal of Organometallic Chemistry (2000), 613(1), 77-85 
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AB The complexation of the mixed bidentate ligands 1 -diphenylphosphino -1 1 - 
diphenylthiophosphinof errocenyl and 1,2-bis (diphenylphosphino) ferrocenyl 
with rhodium (I) and palladium ( II) species yield a range of mono- and 
dirhodium or palladium complexes. Their interest as possible catalysts 
for alkene hydrof ormylation and alkoxycarbonylation and Heck coupling 



reactions has been assessed. Fe [C5Me4P (S) Ph2] [C5Me4PPh2] PdC12 and 
Fe [C5H2-1,2- (PPh2 ) 2 -4 - tBu] [C5H5] PdC12 have been characterized by 
single-crystal x-ray diffraction studies. 
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AU Argouarch, Gilles; Samuel, Odile; Riant, Olivier; Daran, Jean-Claude; 
Kagan, Henri B. 

CS Institut de Chimie Moleculaire d'Orsay, Universite Paris -Sud, Orsay, 
91405, Fr. 

SO European Journal of Organic Chemistry (2000), (16), 2893-2899 
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LA English 
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AB Chiral 1, 2-bis (phosphines) (I; R = cyclohexyl (13a), Me (13b)), devoid of 
individual chiral centers, were prepared in three steps from chiral 
sulfoxide 10 (shown as II) . Their corresponding Rh complexes were used as 
catalysts for asym. hydrogenation, giving high ee values 95%) in 
the reduction of itaconic acid or its ester. A cationic Rh complex involving 
coordination of two mols. of 13b and one mol . of oxygen was isolated and 
its crystal structure established. 
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TI New 1,1'- or 1,2- or 1 , 3 -bis (diphenylphosphino) f errocenes 

AU Broussier, R. ; Bentabet, E.; Mellet, P.; Blacque, O.; Boyer, P.; Kubicki, 
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AB The syntheses of ferrocenyl phosphines with bulky substituents are 



reported using the reaction between FeC12 and the suitably substituted 
cyclopentadienyl salts, LiC5H3-l, 3- (PPh2) 2, LiC5H3 -l-PPh2-3-tBu, and 
LiC5H2-l, 2- (PPh2) 2-4-tBu. This strategy leads to bi-, tri- and 
tetraphosphines, which cannot be obtained by the other access paths used 
to prepare substituted ferrocenes. [C5H3-1, 3- (PPh2) 2] (C5H5)Fe, 
[C5H3-l-PPh2-3-tBu] 2Fe racemic and meso and [C5H2-1, 2- (PPh2) 2-4- 
tBu] (C5H5)Fe were characterized by single-crystal x-ray diffraction 
studies . 
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TI 1, 3-Bisdiphenylphosphinoferrocenes : the unexpected 2 , 5-dilithiation of 
dibromof errocene towards a new area of f errocene-ligand chemistry 

AU Butler, I. R. ; Drew, M. G . B.; Greenwell, C. H. ; Lewis, E.; Plath, M.; 
Mussig, S.; Szewczyk, J. 

CS Chemistry Department, The University of Wales, Bangor, UK 
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AB The synthesis and characterization of 1 , 3 -bis (diphenylphosphino) ferrocene 
is described for the 1st time. The ligand was obtained as a byproduct of 
the ortho-lithiation of 1 , 1 1 -dibromof errocene, as a consequence of the 
dilithiation of one of the cyclopentadienyl rings. The intermediate 
compound 1, 1 ' -dibromo-2 , 5 -bis (diphenylphosphino) ferrocene, which is the 
precursor compound to the new ligand, was structurally characterized. 
Further reaction of 1 , 1 ' -dibromo-2 , 5-bis (diphenylphosphino) ferrocene with 
BuLi followed by quenching with chlorodiphenylphosphine affords the new 
1, 2 , 3 , 1 1 -tetrakis (diphenylphosphino) ferrocene, while the similar reaction 
of 1,1' -dibromo, 2,2' -bis (diphenylphosphino) ferrocene gives 
1 , 1 ' , 2 , 2 1 -tetrakis (diphenylphosphino) ferrocene . 
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TI A remarkably simple route to tri -substituted ferrocenes: the 
ortho-lithiation of 1, 1 ' -dibromof errocene and bromof errocene 
AU Butler, Ian R.; Mussig, Stefan; Plath, Matthias 

CS Department of Chemistry, University of Wales, Gwynedd, LL57 2UW, UK 
SO Inorganic Chemistry Communications (1999), 2(9), 424-427 
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PB Elsevier Science S.A. 
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AB The ortho-lithiation of 1, 1 1 -dibromof errocene is reported for the 1st 

time. The reaction is carried out using LDA at low temperature in THF to avoid 
metathesis. A number of electrophilic quenching reagents were used, giving 
substituted 1, 1 ' -dibromof errocenes : [ (n5-C5H4Br) Fe (r|5-C5H3 (Br) (R) - 
1,2)], R= -PPh2, -SCH3, -P(iPr)2, -CHO, -C02H, -S(0)p-tol. The further 
derivation of one of these compds . , R = -PPh2, was carried out, again 
using a lithiation and quench sequence, to demonstrate the versatility of 
these product compds. as precursors in their own right. In this manner a 
range of tri -substituted ferrocenes [ (r|5-C5H4R) Fe (r|5-C5H3 (R) PPh2- 
1,2)], R = -PPh2, -SCH3, -P(iPr)2, -CHO, -C02H, were prepared The 
ortho-lithiation of bromof errocene was similarly achieved and thus this 
also provides a simple and effective new route to 1, 2 -disubstituted 
ferrocenes . 
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TI Ferrocenic polyphosphines and polythioethers : synthesis, reactivity and 
structure 

AU Broussier, Roland; Ninoreille, Serge; Bourdon, Cyrille; Blacque, Olivier; 

Ninoreille, Corinne; Kubicki, Marek M . ; Gautheron, Bernard 
CS Laboratoire de Synthese et d' Elect rosynthese Organometalliques, CNRS, UMR, 

Dijon, 21004, Fr . 
SO Journal of Organometallic Chemistry (1998), 561(1-2), 85-96 
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PB Elsevier Science S.A. 
DT Journal 
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AB The new ferrocenic polyphosphines [C5Me3-l, 2- (PPh2) 2] (C5H5)Fe 2, 

[C5Me3-l,2- (PPh2)2]2Fe 3, [C5Me3-l, 2- (PPh2) 2] [C5Me4 (PPh2) ] Fe 4 and 
polythioethers [C5Me3 -1 , 2 - (SCH2CH2CH3 ) 2] 2Fe 6 and [C5Me3-l,2- 
(SCH2CH2CH3) 2] (C5H5)Fe 7 were prepared The x-ray crystal structures of 3 
and 6 were determined Some aspects of the reactivity of compds . 2, 3 and 4 are 
reported [P(III)^P(V) transformation, chelating properties] as well 
as the x-ray structure of [C5Me3 -1 , 2 - (PPh2 ) 2W (CO) 4] (C5H5 ) Fe 15. 
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TI A Straightforward Asymmetric Synthesis of Enantiopure 1, 2-Disubstituted 
Ferrocenes 

AU Riant, Olivier; Argouarch, Gilles; Guillaneux, Denis; Samuel, Odile; 
Kagan, Henri B. 
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AB Various types of 1, 2-disubstituted chiral ferrocenes (ee £ 98%) 

were prepared conveniently in two steps from ferrocenyl p-tolyl sulfoxide 2 
(itself obtained by Andersen method between monolithiof errocene and 
menthyl p-tolylsulf inate) . The process involves an highly 
diastereoselective ortholithiation of 2 followed by an electrophilic 
quenching. In a subsequent step t-BuLi attacks the substituted sulfoxide 
at sulfur, generating a new metalated species which is trapped by a second 
electrophile . 
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TI Multidentate f errocenylphosphines . I. Tris (diphenylphosphino) ferrocenes 

AU Butler, Ian R. ; Hobson, Lois J.; Macan, Stephan M. E. ; Williams, Denis J. 

CS Dep. Chem., Univ. Wales, Bangor /Gwynedd, LL57 2UW, UK 

SO Polyhedron (1993), 12(15), 1901-5 
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DT Journal 

LA English 



AB New potentially tridentate f errocenylphosphines were prepared by the 

lithiation of diphenylphosphinof errocene (dppf) followed by reaction of 
the dilithiated products with chlorodiphenylphosphine . The reaction of 
the new ligands with Pd(C0D)C12 was studied using 31P NMR to determine the 
preferential bidentate coordination modes. 
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TI Lithiophosphinof errocenes . A route to polyphosphines and ring- substituted 

f errocenophanes 
AU Butler, Ian R.; Cullen, William R. 

CS Chem. Dep., Univ. British Columbia, Vancouver, BC, V6T 1Y6, Can. 
SO Organometallics (1986), 5(12), 2537-42 
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GI For diagram (s), see printed CA Issue. 

AB Lithiation of (diphenylphosphino) ferrocene by BuLi gave the dilithiated 

(one lithio group on each ring) product, which was treated with S8 to give 
the [3] f errocenophanes I and II. Treating the dilithiated product with 
ClPPh3 gave tris (tertiary phosphines) . Similar reaction with C12PPh gave 
[1] f errocenophanes, e.g., III. Treating III with organolithium reagents 
gave anions in the PPh2- substituted ring. Some As analogs were also 
studied. 
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sec. phosphine 




Fe 



sec. phosphine 



Rl 



I 



AB The invention relates to preparation of compds . , I (Rl = H, Cl-4 alkyl, and 
least one sec. phosphine depicts an unsubstituted or substituted cyclic 



phosphine group, or phosphonium salts thereof having one or two monovalent 
anions or a divalent anion) , provided in the form of racemic compds . , 
mixts. of diastereomers or essentially pure diastereomers . I can be 
obtained by a novel method and are valuable ligands for catalytically 
active metal complexes in asym. synthesis. 
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1-2 1-5 1-11 2-3 2-11 3-4 3-11 4-5 4-11 5-11 6-7 6-10 6-11 7-8 7-11 8-9 8-11 9-10 
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AB The invention relates to preparation of compds . , I (Rl = H, Cl-4 alkyl, and 
least one sec. phosphine depicts an unsubstituted or substituted cyclic 
phosphine group, or phosphonium salts thereof having one or two monovalent 
anions or a divalent anion) , provided in the form of racemic compds . , 
mixts. of diastereomers or essentially pure diastereomers . I can be 



obtained by a novel method and are valuable ligands for catalytically 
active metal complexes in asym. synthesis. 
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chain nodes : 

13 15 18 19 22 23 
ring nodes : 

123456789 10 11 
chain bonds : 

1-19 5-18 18-22 18-23 
ring bonds : 

1-2 1-5 1-11 2-3 2-11 3-4 3-11 4-5 4-11 5-11 6-7 6-10 6-11 7-8 7-11 8-9 8-11 9-10 
9-11 10-11 
exact/norm bonds : 
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9-11 10-11 18-22 18-23 
exact bonds : 
1-19 5-18 



G1:H,CH3,Et,n-Pr,i-Pr,n-Bu,i-Bu,s-Bu,t-Bu 
G2:H,CI,Br 



Connectivity : 

18:1 M minimum RC ring/chain 
Match level : 
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AB The invention relates to preparation of compds . , I (Rl = H, Cl-4 alkyl, and 
least one sec. phosphine depicts an unsubstituted or substituted cyclic 
phosphine group, or phosphonium salts thereof having one or two monovalent 
anions or a divalent anion), provided in the form of racemic compds., 
mixts. of diastereomers or essentially pure diastereomers . I can be 
obtained by a novel method and are valuable ligands for catalytically 
active metal complexes in asym. synthesis. 
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AB The invention relates to compds . having a structural element I in an aromatic 
hydrocarbon ring, wherein: M = Li, MgX3, (Cl-18 alkyl)3Sn, ZnX3, B(OCl-4 
alkyl)2; XI, X2 = independent of one another, represent 0, N, C-bound 
hydrocarbon radicals, heterohydrocarbon radicals are bound to the free 
bonds of the O and N atoms; group C:C, together with C atoms, forms a 
hydrocarbon aromatic compound and represents X3 CI, Br, I. The inventive 
compds. are easily obtained by directly substituting the hydrogen in the 
ortho position to the P atom with metalation reagents. The metal atoms 
can then be substituted by a reactive electrophilic compound The group 

P(X1) (X2) (BH3)0.1 can then be converted into a secondary phosphine 

group. The inventive method enables the production of monophosphines and 
diphosphines even on a large scale (coating) , which are valuable ligands 
for metal complexes serving as catalysts for, e.g. enantioselective 
hydrogenations . Thus, preparation of title compound is described in several 
steps starting from ferrocene. 
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chain nodes : 

13 15 18 22 23 
ring nodes : 

1 2 3 4 5 6 7 8 9 10 11 19 24 25 26 
chain bonds : 

1-19 5-18 18-22 18-23 
ring bonds : 

1-2 1-5 1-11 2-3 2-11 3-4 3-11 4-5 4-11 5-11 6-7 6-10 6-11 7-8 7-11 8-9 8-11 9-10 
9-11 10-11 19-24 19-25 24-26 25-26 
exact/norm bonds : 

1-2 1-5 1-11 2-3 2-11 3-4 3-11 4-5 4-11 5-11 6-7 6-10 6-11 7-8 7-11 8-9 8-11 9-10 
9-11 10-11 18-22 18-23 19-24 19-25 24-26 25-26 
exact bonds : 
1-19 5-18 



G1:H,CH3,Et,n-Pr,i-Pr,n-Bu,i-Bu,s-Bu,t-Bu 



G2:H,CI,Br 

Connectivity : 

18:1 M minimum RC ring/chain 
Match level : 

1:Atom 2:Atom 3:Atom 4:Atom 5:CLASS6:Atom 7:Atom 8:Atom 9:Atom 10:Atom 11 .Atom 13:CLASS 
14:CLASS 



1 5:CLASS1 7:CLASS1 8:CLASS1 9:CLAS22:CLASS23:CLASS24:Atom 25:Atom 26:Atom 



